Background. Anaerobic bacteria are part of the commensal bacterial flora of skin and mucosae. Iatrogenic and pathological conditions altering this commensal relationship cause life-threatening diseases.
Introduction
Anaerobic bacteria are known for surviving in environments without oxygen. They belong to the commensal bacterial flora of skin and mucosae. They are, specifically, main components of the so-called intestinal microbiota, which is responsible, together with the epithelium, intestinal epithelium, and immune system, of maintaining the integrity of the gastroenteric apparatus and preserving the health of the person as a whole (4) . These bacteria live in equilibrium with the host, they serve metabolic and trophic functions, and contribute to regulating the immune action both systemically and on the mucosae level. Pathological and iatrogenic conditions which, modifying the tropism of tissues, alter the equilibrium of the anaerobic bacterial ecoflora and its commensal relationship with the epitelium-mucosae system, are responsible of local and systemic pathologies which may be lethal (2) . There is no significant data, in literature, on bacteremia caused by anaerobic microorganisms: in previous studies, anaerobes are an uncommon cause for sepsis, prompting many authors to refrain from requesting blood cultures for anaerobes (6) . Our microbiology laboratory, on the other hand, performs, as a default in the set of requested blood cultures, blood cultures for anaerobes at least on one vial. We have thus carried out an analysis of the blood cultures performed in the microbiology laboratory of our hospital between 2008 and the first semester of 2013, to measure the rate of bacteremia caused by anaerobes and identify possible ethiopathogenetic risk factors.
Materials and Methods
In the period considered for this paper we examined 3138 vials of blood culture for anaerobes (Bact/Alert FN BioMerieux, Marcy l'Etoile, New Jersey, USA). The colonies that developed only in anaerobic atmosphere were identified using the Rapid ID32A BioMerieux system and, starting 2013, with the VITEK2 BioMerieux system using the ANC card. For 23/26 microorganisms the MIC of Metronidazole was defined with the plate diffusion method, using E-test strips (BioMerieux) on Chocolate Muller-Hinton.
Results
Twenty-six patients were found positive for anaerobic bacteria with an average of 1.28% (2 in 2008, average 1.37%; 3 in 2009, average 1.42%; 4 in 2010, average 1.42%; 6 in 2011, average 1.34%; 6 in 2012, average 0.90%; 5 in the first semester of 2013, average 1.25%) ( Figure 2 ). 12 bacteria of the Bacteroides genus were identified, as well as 9 Propionibacterium acnes (P. acnes), 1 Peptosctreptococcus micros (P. micron), 1 Lactobacillus acidophilus (L. acidophilus), 1 Clostridium perfringens (C. perfringens), 1 Prevotella oralis (P. oralis), 1 Eubacterium lentum (E. lentum) ( Table 1 ). The MIC of Metronidazole measured for all strains of P. acnes, P. micros and L. acidophilus was >256 mgc/mL. The average of the MIC measured on Bacteroides was 0.28 mcg/mL (range 0.125-1 mcg/L), while the MIC measured for C. perfringens, P. oralis, E. lentum were respectively 0.25 mcg/L, 0.064 mcg/L, and 16 mcg/L.
Conclusions
The analysis of our results shows that the percentage of blood cultures positive for anaerobes was constant in time, except for a small drop in 2012, despite the greater number of vials tested. We can confirm, in agreement with the current literature, that most cases of sepsis are caused by bacteria of the Bacteroides genus, whose habitat is prevalently the intestines. Following cases of sepsis caused by Bacteroides, we found a high incidence of events caused by P. acnes, a microorganism found mostly on skin, conjunctiva, oral cavity, and less frequently in the intestinal tract (8, 9, 11) . In the cases we observed, those patients who develop sepsis by anaerobes are mostly staying in the Medical Area, while we saw only a small percentage of cultures positive to anaerobes in the Surgical area. It is likely that this would be because in the surgical area, especially when performing abdominal surgery, patients are subject to a profilactic treatment with Metronidazole. On the other hand, in the medical area, incoming patients are long-stay, and their clinical condition is already compro-mised by chronic metabolic, vascular or neoplastic pathologies and by prolonged therapies. These patients are thus more susceptible to the pathogenic activation of commensal microorganisms. The age of the patients in our study is moreover cause of all those conditions common in geriatric age such as altered mucous and cutaneous tropism and modifications of the bacterial flora of intestines and the oral cavity. These condition likely predispose the patient for anaerobic pathogenicity. In addition to the previous observations, the analysis of the MIC of Metronidazole shows that, as reported by other authors, the anaerobic intestinal flora is always sensible to the therapy and to the prophylaxis with this drug, while the anaerobic flora which is prevalent on skin and other mucosae (P. acnes, P. micros, L. acidophilus) is resistant (1, 3) . These observations prompt us to conclude, in agreement with other authors, that bacteremia caused by anaerobic microorganisms develop in conditions that are connected with age, as well as pathological conditions such as blood dyscrasias and alterations of tissue microcirculation, which render the subject more susceptible to this kind of infection (9, 11) . We cannot moreover exclude the possibility that, especially considering the high frequency of cultures positive to P. acnes, the anaerobes found be acting as a contaminating microorganism (5, 10) . Unfortunately, the small size of our clinical data set does not let us establish with certainty the real clinical importance of bacteremia caused by anaerobes and of their contributions to the outcome of the patient (2, 6, 7) . We thus propose, in disagreement with some authors, to add vials for blood cultures for anaerobes, because we can only find what we constantly look for.
